Switching on a transient endogenous ROS production in mammalian cells and tissues.
There is a growing interest in the physiological roles of reactive oxygen species (ROS) as essential components of molecular mechanisms regulating key cellular processes, including proliferation, differentiation and apoptosis. This interest has fostered the development of new molecular tools to localize and quantify ROS production in cultured cells and in whole living organisms. An equally important but often neglected aspect in the study of ROS biology is the development of accurate procedures to introduce a ROS source in the biological system under study. At present, this experimental requirement is solved in most cases by an external and systemic administration of ROS, usually hydrogen peroxide. We have previously shown that a photodynamic treatment based on the endogenous photosensitizer protoporphyrin IX and further irradiation of the target with adequate light source can be used to transiently switch on an in situ ROS production in human cultured keratinocytes and in mouse skin in vivo. Using this approach we reported that qualitatively low levels of ROS can activate cell proliferation in cultured cells and promote a transient and reversible hyperproliferative response in the skin, particularly, in the hair follicle stem cell niche, promoting physiological responses like acceleration of hair growth and supporting the notion that a local and transient ROS production can regulate stem cell function and tissue homeostasis in a whole organism. Our principal aim here is to provide a detailed description of this experimental methodology as a useful tool to investigate physiological roles for ROS in vivo in different experimental systems.